
The FTC Gas Model For Balancing Landfill Gas Extraction



Development Background & 
Overview

• FTC is an environmental consultancy with specialist landfill related expertise over 20 years
• Presentation assumes all present are familiar with MP5 & landfill gas management

• FTC Gas Model was developed for and has been used at the Arthurstown landfill in Ireland 
for the last 5 years. It is also used in other sites in Ireland 

• Arthurstown landfill, the largest in Ireland, has 4.0 million tonnes MSW in place, accepted 
upto 600,000 tonnes per annum and produced at its peak of 13 MW electricity

• The concept of flow based balancing was introduced at Arthurstown to manage the 
inherent landfill gas extraction conflicts between environmental compliance and power 
generation

• Use of the model has Precipitated development of a landfill gas calibration tool for 
LandGEM

• This presentation will use a live demonstration accessing multiple software packages 
hence there will be a lot of switching between packages using VB or similar commands

• The FTC Gas Model is spreadsheet based software which interfaces with MP5



Purpose of FTC Gas Management Model

The FTC Gas Management Model and its interface with 
MP5 is designed to:

• Facilitate management of day to day gas extraction
• Validate data prior to entering same into MP5 database
• Develop site-based automated audit reports 
• Facilitate maximisation of revenue in the case of 

utilisation
• Facilitate environmental compliance



Scope of Presentation

This presentation will review:

– The software packages used
– Management of landfill gas extraction (balancing)
– Operational challenges
– Difference between flow and methane-based extraction 
– The FTC Gas Model 
– Data validation by the FTC gas model prior to exporting data to 

MP5



Software

FTC Gas Model MP5 DatabaseOverlap

FTC Gas Model
•Spreadsheet 
•Basic database
•Basic reporting
•Designed for day to day 
balancing and auditing  with 
strong operational tools
•Uses SURFER software
•Exports data to MP5
•Operates independently or 
under FTC developed SQL 
interface with MP5

MP5 Database
•Specialist proprietary 
database
•Uses SURFER software
•Uses GIS software
•Has strong data import and 
export capabilities
•Operates independently or 
under FTC developed SQL 
interface with FTC Gas model
•Can produces specialised
“automated” reports Crystal 
Reports or similar

Overlap
Whilst both packages can operate 
independently and  can provide similar 
functions the FTC gas model is a 
specialist work tool for gas management  
operations, auditing and pre-validation of 
data for MP5 database entries

MP5 is a relational database facilitaing
specilaist data management, reporting and 
interrogation



Managing Landfill Gas Extraction
(balancing)

Primary Considerations

• Mitigation of environmental pollution
• Licence/permit compliance
• Maximise revenue from utilisation (CH4 >35 to 45%v/v)
• Manage enclosed flaring (CH4 <35%v/v)
• Condition fugitive emissions (CH4 <25%v/v)



Landfill Gas Management
Operational Challenges

• Health & Safety     
• Landfill gas migration
• Odour 
• Waste age & composition and impacts on gas production
• Biodegradable waste diversion targets and impacts on 

gas production
• Actual gas yield vs. theoretical production
• Planning long-term infrastructure/capacity
• Utilisation vs. environmental control
• Economic viability



Utilisation vs. Environmental Control

Engine and Flare 
Requirements 

High CH4 & Low O2

Environmental 
Control

(Extraction of all gas 
regardless of quality)

Flow



Traditional Methane-Based Extraction

• Manage gas extraction to achieve CH4 and O2 criteria for 
engine/flare operation

• If CH4 insufficient or 02 excessive then extraction throttled back

• Implementation of this methodology can be facilitated by the 
Management and Auditing Model

• Limitations:
– Hard to monitor and manage yield from individual wells 
– Difficult to assess system constraints in relation to headloss
– Difficult to calibrate gas prediction estimates



Flow-Based Extraction

Ideally managers should extract landfill gas for utilisation, flaring and /or conditioning at a rate 
equal to gas production regardless of gas quality

• How?
– set flow, gas quality and pressure criteria to develop negative pressure gradient 

within waste body to mitigate risk of migration
– separate ‘good’ and ‘bad’ gas 

• Advantages
– optimise utilisation
– optimise flaring
– define conditioning requirements
– optimise gas well longevity
– manage headloss
– calibrate prediction models

• Even if a flow-based balancing extraction is not used it is still appropriate to monitor flow 
from respective wells during balancing exercises



Management and Auditing Model



Features of the FTC Landfill Gas 
Management and Auditing Model

The gas model facilitates:
• Balancing (flow, oxygen, methane or pressure)
• Calibration of gas prediction model
• Financial modelling
• Head loss analysis
• Planning of infrastructure
• Recording and reporting using:

– GIS and aerial photographs to show problem areas
– Audit reports
– Historical records
– Contouring and or sections through landfill



Overview of Site



How to use the Model

1. Define operating  criteria
2. Field work and data 

gathering
3. Input data into model
4. Analyse results
5. Make decisions
6. Export data to Monitor 

Pro



Input Data 
(manual or data logger)



Analysis of Results



Overview of Well Performance



Trend Analysis



GIS Database MP5



Contouring Methane



Audit Report



LandGEM Calibration Tool



Headloss Overview



Financial Analysis



Benefits to Manager

• Defines a procedure 
• Facilitates data management
• Facilitates data interpretation
• Helps define problem areas
• Facilitates long-term planning 
• Facilitates financial planning
• Calibrates gas prediction model
• Provides an audit trail
• Gives user a clear picture of what is happening on site
• Validates data entry into databases be they within the model or in 

MP-5



Gas Management Model Summary

• The FTC model provides a structured audit methodology to manage 
and balance landfill gas extraction from anaerobic MSW landfills.

• The FTC model is a site specific management tool that helps 
develop, assess return on investment, manage and audit  landfill gas 
extraction in relation to environmental, utilisation, flaring, conditioning 
and aftercare objectives.

• The FTC model validates landfill gas related data prior to 
downloading data into MP5.



Any Further Enquiries

Contact Chris Cronin
Email:chriscronin@ftco.ie
Tel 00353 21 4964133
Web: http://www.fehilytimoney.ie


